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Weld Detection System Based on Deep Learning and Line Structured Light

In the era of Industry 4.0 intelligent manufacturing, the industrial intelligent robot industry market has
shown an explosive growth momentum, and an important application direction is automatic laser welding.
In order for the robot to accurately perform the welding task, it is necessary to use the vision sensor and
vision algorithm to complete the welding detection and tracking task. The system uses a line structured
light sensor, which can accurately obtain laser photos on the surface of the workpiece under the complex
light background during welding. Considering that the essence of weld detection is the detection of feature
points, this work adopts the target detection network CenterNet based on feature points as the main
structure of the weld detection network. From nearly 50,000 laser images collected during welding, we
selected 2,208 representative weld images, including five types of welds: splicing, outer fillet joint, inside
fillet joint, lap joint, and full lap joint. and manually annotate the images. On the test set, the model's weld
type classification accuracy is 98.4%, the average weld location error is 0.07031mm, and 99% of the test
set samples have a location error of less than 0.2mm. In the automatic welding process, the inference speed
of the model determines the adjustment frequency of the closed-loop control, which also affects the final
control accuracy. Therefore, in this work, the model structure and deployment method are optimized for the
deployment environment of the deep learning model in this system. After testing the inference speed and
accuracy of a variety of different feature extraction networks, the Effcient-Net b0 network is selected as the
feature extraction network, and the deep learning model is deployed based on the OpenVINO platform for
Intel's CPU hardware environment. The inference time of the final model is 7.5ms, meeting the real-time

requirements.
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